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(54) Absorbent article 

(57) A disposable absorbent garment (2) for use as 
a baby diaper and the like includes a pair of differentially 
stretchable ear members (44) wherein each differen- 
tially stretchable ear member comprises a stretchable 
inner ear portion (46) and a stretchable outer ear por- 
tion (48). A first fastening mechanism (52) on each ear 



(44) is releasably fastenable to the front (6) of the arti- 
cle, and second fastenable members (54) on the outer- 
most portions of each stretchable ear (44) are 
fastenable together at the front (6) of the diaper when 
worn. 
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Description 

This invention pertains to a disposable article. 

Currently, disposable absorbent articles find wide- 
spread use in infant, child, and adult incontinence care, 
and have generally replaced reusable cloth absorbent 
articles. A typical disposable absorbent article generally 
comprises a composite structure including a topsheet, a 
backsheet, and an absorbent between the topsheet and 
backsheet. Generally, these absorbent articles also 
include some type of fastening system for fitting onto a 
wearer. Examples of such articles include baby diapers 
and adult incontinence garments. 

Although current diapers or other absorbent articles 
have been generally accepted by the public, these arti- 
cles still have need of improvement in certain areas. 
Specifically, mothers have indicated a desire for a baby 
diaper that cannot be unfastened by the baby. Gener- 
ally, babies between the age of about 18 months to 
about 36 months begin to show a curiosity with their dia- 
per that eventually leads to their playing with the con- 
ventional adhesive tapes that secure the diaper to the 
baby. In this age range, the babies have the dexterity 
and strength to unfasten the adhesive tapes and thus 
may remove the diaper at an inopportune time. 

Although pant-like articles, which have a waist and 
a pair of leg openings, offer one type of solution to 
babies removing their diapers, these pant-like articles 
also require removal of outer clothing in order to pull the 
pant up or down the baby's legs. 

The invention therefore provides an absorbent arti- 
cle according to independent claim 1 . Further advanta- 
geous features, aspects and details of the invention are 
evident from the dependent claims, the description and 
the drawings. The claims are intended to be understood 
as a first, non-limiting approach to defining the invention 
in general terms. 

The invention provides a disposable absorbent arti- 
cle comprising a front section, a back section having 
oppositely disposed side sections, and a crotch section 
having oppositely disposed lateral sides, an absorbent 
medium disposed at least at said crotch section, and a 
stretchable leg cuff disposed at each said lateral side of 
said crotch section, said stretchable leg cuff having (i) a 
first length in which said stretchable leg cuff is stretched 
to an ultimate stretched length, (ii) a second length in 
which said stretchable leg cuff is stretched less than 
said ultimate stretched length and is joined to said 
crotch section while said stretchable leg cuff is at said 
second length, and (iii) a third length less than said sec- 
ond length in which said stretchable leg cuff is in a 
relaxed condition. 

The above-mentioned and other features of the 
present invention, and the manner of obtaining them, 
will become more apparent and the invention itself will 
be better understood by reference to the following 
description of the invention taken in conjunction with the 
accompanying drawings, wherein: 



Fig. 1 is a front elevational view of a preferred 
embodiment of the present invention being initially 
fitted onto a wearer; 

5 Fig. 2 is the same as Fig. 1 except that the embod- 

iment has been completely fitted onto the wearer; 

Fig. 3 is a broken-away top plan view of the embod- 
iment in Fig. 1 laid flat; 

10 

Fig. 4 is a top plan, fragmentary view of a modified 
ear portion; 

Fig. 5 is a top plan, fragmentary view of another ear 
15 portion; and 

Hg. 6 is a top plan, fragmentary view of another ear 
portion. 

20 Within the context of the present disclosure, each 
term below will include the following meaning: 

(a) "Disposed", "disposed on", "disposed with", 
"disposed at", "disposed near", and variations 

25 thereof, are intended to mean that one element can 
be integral with another element, or that one ele- 
ment can be a separate structure joined to or con- 
nected to or placed with or placed near another 
element. 

30 

(b) "Non-gathered" describes the effect of the 
stretchable leg cuffs of the present invention on the 
material or structure on which they are disposed, 
and is in contrast to the effect of leg elastics that are 

35 applied in the conventionally stretched condition to 
a diaper structure. In a conventional diaper, upon 
relaxing the stretched, attached leg elastics, they 
gather or shirr the diaper structure to which they are 
attached. In the present invention, the stretchable 

40 leg cuffs are attached so that they do not gather in 
a manner similar to leg elastics in a conventional 
diaper. 

(c) "Stretch-bonded laminate" (SBL) means at least 
45 a two-layered composite in which one layer is a 

gatherable layer and the other layer a stretchable 
layer. The layers are joined together when the 
stretchable layer is in a stretched condition so that 
upon relaxing the layers, the gatherable layer is 
so gathered and the stretchable layer is relaxed, non- 
gathered. 

(d) "Snap action" has the meaning described in 
ASTM D 4846-88, which is the force required to dis- 
ss engage a snap fastener resulting from a pull 

exerted perpendicular to the plane of material to 
which the snap fastener is attached. 
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These definitions are not intended to be limiting, 
and these terms may be defined with additional lan- 
guage in the remaining portion of the specification. 

The diaper includes a versatile fastening system 
that provides a more convenient diaper change, espe- 
cially with older babies. The diaper can be fitted in the 
normal manner, which is while the baby is lying on his or 
her back. In addition, because the diaper has stretcha- 
ble ears with a snap-type closure for the ears, the diaper 
can be pulled up and down like a pair of training pants. 
The snap-type closure keeps the stretchable ears 
securely fastened together while the diaper is being 
pulled up and down, and also acts as a child-proof fea- 
ture to prevent the baby from removing the diaper at 
inappropriate times. The diaper of the present invention 
is designed primarily to fit a baby that is approximately 
18 months to 36 months old, and that weighs between 
about 10 to about 16 kg (about 22 to about 35 lbs). 

Referring to Fig. 3, absorbent article 2 of the 
present invention comprises backsheet 4 including front 
section 6, back section 8, and crotch section 10, a top- 
sheet 1 2, and absorbent medium 1 4 disposed between 
backsheet 4 and topsheet 12. Backsheet 4 has a shape 
generally appearing as an hourglass shape, and top- 
sheet 12 has a similar shape. Absorbent medium 14 is 
smaller in size than backsheet 4 and topsheet 1 2 so that 
backsheet 4 and topsheet 12 can be joined together in 
any suitable manner. 

Backsheet 4 further includes oppositely disposed 
lateral sides 16, front end 18, and back end 20. 
Although the present description will describe other ele- 
ments as being attached or disposed with backsheet 4, 
the present invention contemplates that such attach- 
ments can be associated only with topsheet 12, or with 
both backsheet 4 and topsheet 12. For example, it may 
be desirable that backsheet 4 have a smaller size, which 
can be accomplished by making backsheet 4 shorter 
than topsheet 12, narrower than topsheet 12, or both 
shorter and narrower than topsheet 12. The portions of 
topsheet 12 that extend beyond the peripheral bounda- 
ries of backsheet 4 may have other elements attached 
thereto. Should backsheet 4 and topsheet 12 be of iden- 
tical shape, then attachments of other elements can be 
to backsheet 4 alone, topsheet 12 alone, or both back- 
sheet 4 and topsheet 12. 

In the description that follows, front section 6, back 
section 8, and crotch section 1 0, which were described 
above as portions of backsheet 4, will also serve to 
identify those particular areas of absorbent article 2 and 
topsheet 12. 

At front section 6. front waist elastic 22 is positioned 
between backsheet 4 and topsheet 12 and, in this pre- 
ferred embodiment, is attached to both backsheet 4 and 
topsheet 12. It is preferred that front waist elastic 22 has 
a relaxed, attached length of about 11.5 cm (about 4.5 
inches) and a stretched, attached length of about 1 5.2 
cm (about 6.0 inches). 

Similarly, back section 8 includes back waist elastic 



24 positioned between and joined to backsheet 4 and 
topsheet 12. Back waist elastic 24 has a preferred 
relaxed, attached length of about 1 1 .5 cm (about 4.5 
inches), and a stretched, attached length of about 17.8 

5 cm (about 7.0 inches). 

A pair of stretchable leg cuffs 26 are disposed on 
opposite lateral sides 16 at least in crotch section 10 of 
absorbent article 2. Stretchable leg cuffs 26 can be a 
stretch -bonded laminate (SBL) material in which the 

io outer layers are made of a gatherable material, and the 
inner layer is made of a stretchable material. The lami- 
nate is formed by stretching the stretchable layer and 
then attaching the stretched layer to the gatherable lay- 
ers. When the attached layers are then relaxed, the 

is gatherable layers are gathered and the stretched layer 
returns to a relaxed, non-gathered state. When one of 
the gatherable layers is made of a liquid-impermeable 
material, then leg cuffs 26 also serve as liquid-imperme- 
able leg cuffs. Stretchable leg cuffs 26 also can be 

20 made of a single layer of liquid -impermeable or liquid- 
permeable material elasticized by at least one elastic 
strand attached in a stretched condition to the distal or 
outermost edge portion 27 of each leg cuff 26. In a pre- 
ferred embodiment, leg cuffs 26 comprise a layer of liq- 

25 uid -impermeable material and another layer of material 
that sandwich therebetween a plurality of strands of 
elastic material. The elastic strands are stretched 
between the layers, which are then bonded together to 
form a three-layered SBL material. Preferably, stretcha- 

30 We leg cuffs 26 have a relaxed, attached length of about 
15.9 cm (about 6.25 -inches), a stretched, attached 
length of about 21 cm (about 8.25 inches), and an ulti- 
mate stretched length of about 29.2 cm (about 1 1 .50 
inches). 

35 Disposed on opposite sides of crotch section 1 0 are 
a pair of containment flaps 28 which are preferably 
made of the same material as topsheet 12. Contain- 
ment flaps 28 may be formed in generally one of two 
ways. The first is to form each containment flap 28 from 

40 topsheet 12. The second is to make containment flaps 
28 as individual elements and then attach them in any 
suitable manner to topsheet 12. With the latter method, 
each proximal edge 30 of a respective containment flap 
28 is attached in any suitable manner to topsheet 12. In 

45 the former method, topsheet 12 is essentially pleated 
with its innermost or proximal edge 30 adhered together 
in any suitable manner. In both methods, distal edges 
32 include at least a single strand 38 of stretchable 
material that is attached in a stretched condition. The 

so front ends 34 and back ends 36 of containment flaps 28 
are folded inwardly toward the center of absorbent arti- 
cle 2 and secured to topsheet 12. Upon relaxing or fit- 
ting absorbent article 2 to the wearer, elastic strands 38 
in distal edges 32 cause edges 32 to extend upwardly 

55 from topsheet 1 2 as viewed in Fig. 3. As described, con- 
tainment flaps 28 are located inwardly or inboard of 
stretchable leg cuffs 26. A more detailed description of 
the construction of flaps 28 is contained in U.S. Patent 
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No. 4, 704, 1 1 6 to Enloe, the contents of which are incor- 
porated by reference herein. 

Although absorbent article 2 in a preferred embodi- 
ment includes containment flaps 28, containment flaps 
28 may not be necessary depending upon several fac- 
tors such as, but not limited to, the types of absorbent 
materials of which absorbent medium 14 is made, 
whether or not stretchable leg cuffs 26 include a liquid- 
impermeable layer, cost of materials, and the like. 

Referring to Figs. 1 and 3, a pair of loop panels 40 
are joined to outer surface 42 of backsheet 4. Although 
Fig. 1 illustrates a pair of loop panels 40, it may be a sin- 
gle panel extending across the front of backsheet 4. The 
loop material may be of any suitable material that is 
compatible with the hook material to be described 
below, and a preferred loop material can be purchased 
from Guilford Mills, Inc., 6001 W. Market Street, Green- 
sboro, North Carolina 27402-0004. The material is iden- 
tified as Guilford Loop 18903 or 19902. Preferably, there 
are two loop panels 40, and each has a length, as 
measured in a direction parallel to a longitudinal axis of 
absorbent article 2, of about 8.9 cm (about 3.5 inches) 
from front end 18. The width of each loop panel 40, as 
measured in a direction parallel to a lateral or transverse 
centerline of absorbent article 2, is about 7 cm (about 
2.75 inches). 

Absorbent article 2 further comprises a pair of dif- 
ferentially stretchable ears 44 attached to back section 
8 and extending outwardly therefrom. Each stretchable 
ear 44 includes a stretchable inner ear portion 46 hav- 
ing an inner edge 47 connected to a lateral side 16 of 
back section 8, stretchable outer ear portion 48 extend- 
ing outwardly from stretchable inner ear portion 46 at 
juncture 50 therebetween, hook panel 52 joined to 
stretchable ear 44 at juncture 50, and snap fastener 54 
near the outermost portion of stretchable outer ear por- 
tion 48. Inner edge 47 has a length between about 7.6 
cm to about 1 5.3 cm (about 3 inches to about 6 inches), 
and preferably about 12.7 cm (about 5 inches). This 
length of inner edge 47 is important in providing a snug 
and secure fit of diaper 2 against the sides of the 
wearer. If inner edge 47 is less than about 7.6 cm (about 
3 inches), inner ear portion 46 tends to fold or curl at its 
sides 58, 60, thereby resulting in a less snug or secure 
fit at the wearer's sides. If inner edge 47 is greater than 
about 15.3 cm (about 6 inches), then the bend of the 
wearer's front leg at the hip and crotch area may tend to 
buckle or curl inner ear portion 46. 

Hook panel 52 is compatible with a respective loop 
panel 40, and preferably is a hook material that can be 
purchased from Velcro, U.S.A., Manchester, N.H. The 
material is identified as Hook HTH 708. Snap fastener 
54 includes a male portion on one ear 44 and the 
female portion on the other ear 44. Other types of 
mechanical fasteners can be utilized with the present 
invention such as, but not limited to, hook and loop fas- 
teners, hook-and-eye fasteners, and the like. The pri- 
mary purpose of snap fastener 54 is to provide a 



childproof fastening system to prevent the child from 
inadvertently or intentionally opening and removing 
absorbent article 2. Accordingly, snap fastener 54 
should have an unfastening force or snap action in the 

5 range of about 500 to about 1 500 grams, and preferably 
about 1000 grams. The unfastening force or snap action 
is the force required to open or unsnap snap fastener 
54, and is designed to permit an adult to open snap fas- 
tener 54 while preventing the child from doing so. As 

70 illustrated in Fig. 2, stretchable ears 44 are brought 
together at the front of the wearer and snap fastener 54 
is fastened together. 

In accordance with further principles of the present 
invention, stretchable inner ear portions 46 and stretch - 

is able outer ear portions 48 have different stretch charac- 
teristics either when relaxed or when stretched and 
fastened as described hereafter. Preferably, each 
stretchable inner ear portion 46 has a higher tension 
than stretchable outer ear portions 48, and each portion 

20 46 has an elongation that permits hook panels 52 to be 
easily stretched about the sides of the wearer and 
attached to a respective loop panel 40. The positioning 
and attaching of hook panels 52 to loop panels 40 is the 
final step in properly fitting absorbent article 2 a wearer. 

25 Because of the relatively long dimension of inner edge 
47 of each stretchable ear 44 near lateral sides 16 of 
back section 8, stretchable ears 44 provide the primary 
support and fit for absorbent article 2 along the wearer's 
hip-waistline area. 

30 Each stretchable outer ear portion 48 preferably 
has a lower tension than stretchable inner ear portions 
46, and each portion 48 preferably has an elongation 
equal to or greater than that of a stretchable inner ear 
portion 46. Because stretchable inner ear portions 46 

35 are used primarily to fit and support absorbent article 2 
on the wearer, stretchable outer ear portions 48 may 
have a lower tension so that they easily stretch to permit 
snap fastener 54 to be closed without adding additional 
tension or stretch to inner ear portions 46 that provide 

40 the proper fit and support. With the unfastening force or 
snap action required to open snap fastener 54, this pro- 
vides a childproof feature to absorbent article 2 without 
negatively affecting the proper fit and support provided 
by stretchable inner ear portions 46, hook panels 52, 

45 and loop panels 40. The desired snug, trim fit is pro- 
vided by inner ear portions 46 having a higher tension 
when hook panels 52 are fastened on loop panels 40 
than the tension of outer ear portions 48 when snap fas- 
tener 54 is snapped together. 

so The preferred range of tension for each stretchable 
inner ear portion 46 is between about 100 grams to 
about 5.000 grams, and preferably about 200 grams to 
about 1,500 grams. A preferred range of tension for 
each stretchable outer ear portion 48 is between about 

55 100 grams to about 5,000 grams, and preferably about 
200 grams to about 1,500 grams. These tension ranges 
are calculated as directed in ASTM Test Method D 
4964-89. 



4 
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The preferred range of elongation for each stretch- 
*able inner ear portion 46 is between about 20% to about 
300%, and preferably about 25% to about 150%. A pre- 
ferred range of elongation for each stretchable outer ear 
portion 48 is about 20% to about 300%. and preferably 
about 25% to about 1 50%. 

The differing tensions between relaxed stretchable 
outer ear portions 48 and relaxed stretchable inner ear 
portions 46 can be provided in several ways. In Fig. 3, 
each inner ear portion 46 and outer ear portion 48 are 
made of the same stretchable material. In order to pro- 
vide the differing tension ranges, each stretchable ear 
44 has tapering sides 58, 60 that converge to form gen- 
erally rounded end 62. Side 58 convergingly tapers in a 
concave manner toward end 62, and side 60 converg- 
ingly tapers in a generally convex manner toward end 
62. Sides 58 have a slightly concave cut or form to pro- 
vide better fit across the side hip area of the wearer. 
Sides 60 are slightly convex so as to provide a better fit 
near the waistline. 

The present invention contemplates that sides 58, 
60 can be straight or curved in a different manner and 
still be within the principles of the present invention. 

In Fig. 3, the differing tension characteristics are 
provided by the convergingly tapering sides 58, 60 
which result in each inner ear portion 46 having a 
greater amount of stretchable material than a respective 
outer ear portion 48, assuming of course a constant 
thickness of the stretchable material. This greater 
amount of stretchable material in the design of Fig. 3 
results in inner ear portion 46 having a higher tension 
than outer ear portion 48. The degree of difference in 
tension ranges between outer ear portions 48 and inner 
ear portions 46 depend upon several factors such as the 
surface area of each portion, the length and width of 
each portion, and the relative shapes of each portion. 

Referring to Fig. 4, each stretchable ear 44 can be 
made of two stretchable materials having different 
stretch characteristics. For example, stretchable inner 
ear portion 46 can be made of a stretchable material 
having a specific tension range and elongation range, 
and stretchable outer ear portion 48 can be made of a 
second stretchable material having a tension range less 
than that of the material of stretchable inner ear portion 
46 and an elongation range at least equal to or greater 
than that of the material of stretchable inner ear portion 
46. Although Fig. 4 illustrates stretchable ear 44 as 
being identical in shape to stretchable ear 44 in Fig. 3, 
ear 44 in Fig. 4 could be of square or rectangular shape 
and still provide the differing stretch characteristics 
because of the different stretchable materials of which it 
is made. In Fig. 4, hook panel 52 joins ear portions 46, 
48 together and can be accomplished in any suitable 
manner, such as by adhesive or thermal bonding. 

Fig. 5 illustrates a generally rectangular stretchable 
ear 44 that can be made of the same stretchable mate- 
rial as ear 44 in Fig. 3 or different stretchable materials 
as ear 44 in Fig. 4. If stretchable outer ear portion 48 is 



made of the same material as stretchable inner ear por- 
tion 46, or if stretchable outer ear portion is made of a 
different stretchable material that has a greater tension 
range than stretchable inner ear portion 46, then 

5 stretchable outer ear portion 48 can be provided with a 
plurality of holes 64 therethrough. Since holes 64 are 
provided through stretchable outer ear portion 48, the 
tension range is lowered below the tension range of 
stretchable inner ear portion 46. Holes 64 serve to kill or 

io destroy a portion of the stretch characteristics of the 
material. Holes 64 can be provided by needling, ultra- 
sonics and the like. If desired and as illustrated in Fig. 5, 
snap fastener 54 can be of racetrack shape to accom- 
modate the non-tapering shape of ear 44 in Fig. 5. 

rs Although illustrated as rectangular, the preferred shape 
of ear 44 is that shape illustrated at Fig. 3. 

Fig. 6 illustrates another stretchable ear 44 in which 
stretchable outer ear portions 48 and stretchable inner 
ear portions 46 can be made of the same or differing 

20 stretchable materials. In this embodiment in Fig. 6, 
stretchable inner ear portions 46 are provided with a 
higher tension range than stretchable outer ear portions 
48 by a plurality of bond points 66 that effectively 
increase the tension characteristics of the original 

25 stretchable material. Bond points 66 are not apertures 
through the stretch material, but rather are hardened 
spots or surfaces in the material. 

Although holes 64 in Fig. 5 and bond points 66 in 
Fig. 6 are illustrated as circular in shape, other shapes 

30 can be used and fall within the principles of the present 
invention. 

Absorbent article 2 can be placed on a child as the 
child is lying on his or her back by positioning article 2 
under the child's buttocks. One or both of stretchable 

35 ears 44 can be brought around to the front of the diaper, 
and during this movement of stretchable ears 44 around 
to front section 6, the desired fit, i.e., stretching of ears 
44, is accomplished. Hook panels 52 are then attached 
to loop panels 40. At this time, if the caretaker or mother 

40 decides the fit is too loose or too tight, the fit can be 
adjusted by repositioning hook panels 52 on loop pan- 
els 40. This portion of fitting article 2 on the child is 
accomplished with stretchable inner ear portions 46 to 
obtain the desired fit. Thereafter, stretchable outer ear 

45 portions 48 are stretched across the front section 6 in 
order to secure snap fastener 54. Because stretchable 
inner ear portions 46 are relatively wide at their juncture, 
i.e., inner edges 47, with lateral sides 16 as seen in 
Figs. 1 and 2, excellent support is provided at the hip to 

so waist area to prevent diaper sag and droop during wear. 
As illustrated in Figs. 1 and 2, stretchable inner ear por- 
tions 46 extend from the waistline of the wearer down to 
the outer side of the hip area. Removal of the diaper is 
the reverse of fitting it. 

55 Alternatively, article 2 can be closed to form a pant- 
like garment which can then be fitted to the child. This 
can be accomplished by snapping snap fastener 54 
and, if desired at this time, positioning hook panels 52 
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on loop panels 40 at their approximate desired posi- 
tions. Thereafter, article 2 can be fitted to the child by 
extending the child's legs through the leg openings 68 
and waist opening 70, and then pulling article 2 
upwardly to the waistline as illustrated in Figs. 1 and 2. 
If hook panels 52 have not been attached to loop panels 
40 and onl> snap fastener 54 has been snapped, then 
once article 2 is pulled upwardly to the area of fit on the 
wearer, hook panels 52 can be grasped and positioned 
on loop panels 40 as desired. This method of fitting arti- 
cle 2 may aid in toilet training the child, and provides a 
convenient standing change when adequate diapering 
facilities are unavailable or the child is uncooperative. 

Because snap fastener 54 is located on the outer- 
most extremities of stretchable ears 44, i.e., stretchable 
outer ear portions 48, snap fastener 54 is more easily 
closed or snapped compared to other garments in 
which the female or male portion of the snap fastener is 
attached to front section 6 of article 2. In the latter case, 
the mother is required, once the diaper has been fitted, 
to insert her hand between the child and the front of the 
diaper to provide a firm basis or foundation for snapping 
the fastener together. Otherwise, the caretaker must 
push inwardly against the child's abdomen in order to 
fasten the fastener. In the present invention, article 2 
has been properly fitted to the child once hook panels 
52 are attached to loop panels 40, and because stretch- 
able outer ear portions 48 have a lower tension, the 
mother or caretaker can simply grasp stretchable outer 
ear portions 48 and snap the snap fastener 54 together. 

Although absorbent article 2 has been described as 
having a single snap fastener, multiple mechanical fas- 
tening devices can be used within the principles of the 
present invention. Similarly, the present invention con- 
templates other modifications to absorbent article 2 
such as, but not limited to, varying the length or widths 
or stretch characteristics of waist elastics 22, 24, and 
stretchable leg cuffs 26, and elastic strands 38. Also, 
containment flaps 28 can be designed to be shorter in 
length than absorbent article 2. 

The process for making absorbent article 2 includes 
adhering absorbent medium 14 to backsheet 4 by lines 
or a spray of suitable adhesive, and attaching topsheet 
12 and backsheet 4 along their peripheries by lines of 
glue or ultrasonic bonding, heat sealing, or the like. 
Waist elastics 22, 24 are attached between backsheet 4 
and topsheet 1 2, or attached to the outermost side of 
backsheet 4 or the innermost side of topsheet 1 2. Waist 
elastics 22, 24 can be attached in a stretched condition 
or, if made of a heat-elasticizable material, are attached 
in a relaxed condition and then heated to cause them to 
gather elastically. Stretchable leg cuffs 26 are attached 
between backsheet 4 and topsheet 12, and can be 
attached to either backsheet 4 or topsheet 12 or to both 
of them. The attachment is accomplished so as not to 
gather the layer or material to which they are attached. 
For example, if leg cuffs 26 are to be attached only to 
backsheet 4, cuffs 26 can be attached while in a relaxed 



condition to backsheet 4, or can be slightly pleated and 
then attached to backsheet 4. In either method, back- 
sheet 4 is non-gathered as compared to prior art dia- 
pers in which the leg elastics are attached while in a 

5 stretched condition. Loop panels 40 and hook panels 52 
can be adhered to backsheet 4 and stretchable ears 44, 
respectively, with lines or spray of adhesive or other 
bonding techniques. Stretchable ears 44 can be simi- 
larly secured to lateral sides 16 of absorbent article 2. 

10 Snap fastener 54 is attached in the manner conven- 
tional for the type of fastener being used. 

Backsheet 4 is preferably provided with a cloth-like 
feel on its outermost side, i.e., the side opposite the 
baby's skin. One method of accomplishing this is to 

15 make backsheet 4 as a two-layer composite. Preferably, 
backsheet 4 is a two-layer laminate comprising an inner 
liquid-impermeable layer 5 (Fig. 3) of polypropylene film 
having a thickness of about 15 jim (about 0.6 mil), and 
an outer cloth-like layer 7 of spunbond polypropylene 

20 having a basis weight of about 23.7 g/m 2 (about 0.7 
ounces per square yard). The spunbond polypropylene 
layer 7 preferably is a bilobal fiber having a tex of about 
0.22 (denier of about 2.0) with a wire weave bond pat- 
tern. The inner and outer layers 5, 7 can be joined in any 

25 suitable manner, such as by spray adhesive, lines of 
adhesive, dot bonding, extruding layer 5 onto layer 7, 
and the like. Backsheet 4 may be made of other materi- 
als that are suitably liquid-impermeable or treated to be 
so. Examples are meitblown or film material made of 

30 polyethylene or polyolefin copolymers. Backsheet 4 
may also be vapor permeable as well as liquid imper- 
meable, if desired. 

Topsheet 12 can be a liquid permeable, hydrophilic 
or hydrophobic material, such as a spunbond web of 

35 synthetic polymer filaments; a spun lace web; a spun- 
bond-meltblown web; or the like. Suitable synthetic pol- 
ymers include polyethylene, polypropylene, polyester, 
and nylon. Topsheet 12 also can be a Kraton melt- 
blown/polypropylene spunbond stretch-bonded lami- 

40 nate which has been apertured and made wettable by 
addition of suitable surfactants. Topsheet 12 can be 
made stretchable by use of heat-shrinkable fibers or 
elastic fibers that are first stretched and then attached to 
the spunbonded layer. Unique to the present invention 

45 is the increased softness provided to topsheet 12 by 
use of bicomponent fibers. Topsheet 12 is an integrated 
two-layer bonded-carded -web having a basis weight of 
about 51 g/m 2 (about 1 .5 ounces per square yard). One 
of the layers is preferably a polyethylene/polyester 

so bicomponent fiber having a tex of about 0.25 (denier of 
about 2.25) and a basis weight of about 17 g/m 2 (about 
0.5 ounce per square yard). The core of this fiber is pol- 
yester having a sheath of polyethylene surrounding it. 
This type of bicomponent fiber can be purchased from 

55 BASF Corporation, Fibers Division, Enka, NC 28728. 
The other layer has a basis weight of about 34 g/m 2 
(about 1 .0 ounce per square yard) and comprises 75 
percent by weight of polyester fiber having a tex of 
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about 1 .7 tex pf (denier of about 1 5 dpf), and 25 percent 
by weight of a polyethylene/polypropylene bicomponent 
fiber, which can be purchased from CHISSO Corp., PP 
Fiber Division, 6-32, Nakanoshima 3, Kita-Ku, Osaka- 
530, Japan. These two layers can be integrated 
together by, for example, through -air or infra-red bond- 
ing. Topsheet 12 preferably has a density of about 0.02 
grams per cubic centimeter and a bulk thickness of 
about 2.5 mm (about 0.10 inches). Besides being a 
sheath -core design, the bicomponent fibers may also 
be side-by-side. 

Although the above is a preferred embodiment of 
topsheet 12, topsheet 12 can have a basis weight 
between about 15 to about 102 gsm (grams per square 
meter), a density between about 0.01 to about 0.08 gcc 
(grams per cubic centimeter), a fiber tex between about 
0.11 and about 1.7 (denier between about 1 to about 
15), fiber lengths between about 1.25 to about 5.1 cm 
(about 0.5 to about 2.0 inches), and in which the fibers 
may be crimped in a range of about 14 to about 22 
crimps per 2.54 cm (about 14 to about 22 crimps per 
inch). 

Containment flaps 28 can be made of the same 
material as topsheet 12, and can be integrally formed 
therefrom or can comprise separate structure joined to 
topsheet 12 in any suitable manner, such as by one or 
more lines of adhesive. 

Stretchable leg cuffs 26 may also be made of any 
suitable material having elastic or stretchable proper- 
ties. Examples of such materials include films or layers 
of natural rubber, synthetic rubber, or thermoplastic 
elastomeric polymers, and can be panels, or single or 
multiple threads or filaments or ribbons thereof. These 
materials may also be heat-shrinkable or heat-elasticiz- 
able. Furthermore, these stretchable materials may be 
formed with gatherable layers, such as spunbonded pol- 
ymer materials, as a stretch-bonded laminate. For 
example, a suitable stretch-bonded laminate comprises 
two gatherable layers of about 13.56 g/cm 2 (0.4 ounce 
per square yard) of spunbond polypropylene having 
therebetween a layer of meltblown elastic material such 
as a Kraton elastic in either layer form or separate 
threads of material having a basis weight of about 17 
g/m 2 (about 0.5 ounce per square yard). The layer of the 
elastomeric is stretched, the two layers of polypropylene 
then joined to the elastomeric layer, and upon relaxing 
the layers, the polypropylene layers gather. Leg cuffs 26 
can be breathable or non-breathable. 

Waist elastics 22, 24, elastic strands 38, and 
stretchable ears 44 can be made of the same materials 
as leg cuffs 26 or other similar materials. 

Absorbent medium 14 can be made of any suitable 
absorbent material or materials such as ceiluiosic fib- 
ers, synthetic fibers, absorbent gelling materials in the 
form of particles, fibers, layers and the like, and various 
mixtures or blends thereof. Suitable absorbent gelling 
materials can be in organic materials such as silica gels 
or organic compounds such as cross-linked polymers. 



Absorbent medium 14 can also be wrapped in a tissue 
wrap in order to maintain the integrity of absorbent 
medium 14. 

Although the above preferred embodiment has 
5 been described with each inner ear portion 46 having a 
higher tension than each outer ear portion 48 when the 
ears are relaxed, and each outer ear portion 48 having 
an elongation at least equal to or greater than each 
inner ear portion 46 when the ears are relaxed, the 
10 present invention contemplates each inner ear portion 
46 having a lesser or equal tension and elongation than 
each outer ear portion 48. Thus, in order to have a 
higher tension at inner ear portions 46, this means that 
inner ear portions 46 would be stretched and applied 
is with a tension greater than the stretched and applied 
tension of outer ear portions 48, thereby resulting in 
ears 44 being differentially stretchable. The word 
"applied" here meaning the stretched, fastened condi- 
tion of each ear portion when the diaper has been fitted 
20 on the wearer. 

The invention according to further aspects also pro- 
vides an absorbent article, comprising a front section, a 
back section having oppositely disposed side portions 
and a crotch section, an absorbent medium disposed on 
25 at least said crotch section, and a pair of differentially 
stretchable ears being disposed on respective oppo- 
sitely disposed side portions of said back section, each 
said differentially stretchable ear comprising a stretcha- 
ble inner ear portion having a first stretchable character- 
so istic and a stretchable outer ear portion having a second 
stretchable characteristic. 

The article may further comprise a first engaging 
member on each said ear and a second engaging mem- 
ber on said front section, said first and said second 
35 engaging members being releasably engageable 
together. 

Preferably, each said first engaging member is dis- 
posed near a respective juncture of said inner and said 
outer ear portions. 

40 Furthermore, each said first engaging member may 
be a plurality of hook members and said second engag- 
ing member may be a plurality of loop members. 

Advantageously, the article further comprises a first 
fastening member on one of said outer ear portions, and 

45 a second fastening member on the other of said outer 
ear portions, said first and said second fastening mem- 
bers being releasably fastenable together. 

The invention according to further aspects also pro- 
vides an absorbent article, comprising a front section, a 

so back section, and a crotch section having oppositely 
disposed lateral sides, an absorbent medium being dis- 
posed at least on said crotch section, a pair of stretcha- 
ble ears being disposed on respective generally 
oppositely disposed side portions of said back section, 

55 each said stretchable ear comprising an inner ear por- 
tion and an outer ear portion, a first engaging member 
on each said ear, and a second engaging member on 
said front section, said first and said second engaging 
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members being releasably engageable together, and a 
first fastening member on one of said outer ear portions 
and a second fastening member on the other of said 
outer ear portions, said first and said second fastening 
members being releasably fastenable together. 

Claims 

1 . An absorbent article (2), comprising: 

a front section (6), a back section (8) having 
oppositely disposed side sections, and a crotch 
section (10) having oppositely disposed lateral 
sides, 

an absorbent medium (12) disposed at least at 
said crotch section, and 

a stretchable leg cuff (26) disposed at each 
said lateral side of said crotch section, said 
stretchable leg cuff having (i) a first length in 
which said stretchable leg cuff is stretched to 
an ultimate stretched length, (ii) a second 
length in which said stretchable leg cuff is 
stretched less than said ultimate stretched 
length and is joined to said crotch section (10) 
while said stretchable leg cuff is at said second 
length, and (iii) a third length less than said 
second length in which said stretchable leg cuff 
is in a relaxed condition. 

2. The article of claim 1 further comprising a pair of 
stretchable ears (44) being disposed on oppositely 
disposed side portions of said back section (8). 

3. The article of claim 2 wherein each said stretchable 
ear (44) comprises a stretchable inner ear portion 
(46) and a stretchable outer ear portion (48), said 
stretchable ear portions having different stretch 
characteristics. 

4. The article of one of claims 2 or 3 further compris- 
ing a first engaging member (52) on each said ear 
(44) and a second engaging member (40) on said 
front section (6), said first and said second engag- 
ing members (52, 40) being releasably engageable 
together. 

5. The article of claim 4 wherein each said first engag- 
ing member (52) is a plurality of hook members and 
said second engaging member (40) is a plurality of 
loop members. 

6. The article of any one of claims 3 to 5 further com- 
prising a first fastening member (54) on one of said 
outer ear portions (48), and a second fastening 
member (54) on the other of said outer ear portions 
(48), said first and said second fastening members 



being releasably fastenable together. 

7. The article of any one of claims 3 to 6 wherein said 
outer ear portions (48) have a lower tension than 

5 said inner ear portions (46). 

8. The article of any one of claims 3 to 6 wherein said 
outer ear portions (48) have a higher tension than 
said inner ear portions (46). 

10 

9. The article of any one of claims 3 to 6 wherein said 
outer ear portions (48) have a tension equal to the 
tension of said inner ear portions (46). 

75 10. The article of any one of claims 3 to 9 wherein said 
outer ear portions (48) have a higher elongation 
than said inner ear portions (46). 

11. The article of any one of claims 3 to 9 wherein said 
20 outer ear portions (48) have a lower elongation than 

said inner ear portions (46). 

1 2. The article of any one of claims 3 to 9 wherein said 
outer ear portions (48) have an elongation equal to 

25 the elongation of said inner ear portions (46). 

13. The article of claim 6 or any claim depending on 
claim 6 wherein said first and said second fastening 
members (54) have a snap action between about 

30 500 to about 1 5 grams. 

14. The article of any one of claims 3 to 6 wherein said 
inner (46) and said outer (48) ear portions are 
made of the same stretchable material, said outer 

35 ear portions (48) having a plurality of holes (64) 
therethrough. 

1 5. The article of any one of claims 3 to 6 wherein said 
inner (46) and said outer (48) ear portions are 

40 made of the same stretchable material, said inner 
ear portions having a plurality of bond points (66) 
thereon. 

1 6. The article of any one of claims 3 to 1 2 wherein said 
45 inner (46) and said outer (48) ear portions are 

made of different stretchable materials. 

1 7. The article of any one of claims 3 to 1 2 wherein said 
inner (46) and said outer (48) ear portions are 

so made of the same stretchable material. 

18. The article of any one of claims 3 to 17 wherein 
each said inner (46) ear portion is joined to a 
respective said side portion (16) of said back sec- 

55 tion (8), and the length of a joinder therebetween is 
between about 7.6 to about 15.3 cm (about 3 
inches to about 6 inches). 
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19. The article of any one of the preceding claims fur- 
ther comprising a topsheet (12) comprising bicom- 
ponerrt fibers. 

20. The article of claim 19 wherein said bicomponent 
fibers are sheath-core fibers. 

21. The article of claim 19 wherein said bicomponent 
fibers are side-by-side fibers. 

22. The article of any one of claims 19 to 21 wherein 
said topsheet (12) has a basis weight between 15 
to 102 grams per square meter and a density 
between 0.01 to 0.08 grams per cubic centimeter. 
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23. The article of any one of claims 19 to 22 wherein 
said fibers have a thickness between 0.11 to 1.67 
tex per fiber (1 to 15 dpf), and a length between 
about 1.25 to about 5.1 cm (about 0.5 to about 2.0 
inches). 20 

24. The article of any one of claims 19 to 23 wherein 
said fibers have a crimp between about 14 to about 
22 crimps per 2.54 cm (about 14 to about 22 crimps 
per inch). 25 

25. The article of any one of the preceding claims fur- 
ther comprising a pair of containment flaps (28) 
being disposed at respective generally oppositely 
disposed lateral sides of said crotch section (10). 30 

26. The article of claim 25 wherein said containment 
flaps (28) are liquid permeable. 

27. The article of claim 1 further comprising a pair of 35 
containment flaps (28) being disposed inwardly of 
respective ones of said leg cuffs (26). 

28. The article of claim 25 or 27 wherein said contain- 
ment flaps (28) are liquid permeable. 40 

29. The article of claim 27 or 28 wherein said leg cuffs 
(26) are liquid impermeable. 
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(54) Absorbent article 

(57) A disposable absorbent garment (2) for use as 
a baby diaper and the like includes a pair of differentially 
stretchable ear members (44) wherein each differen- 
tially stretchable ear member comprises a stretchable 
inner ear portion (46) and a stretchable outer ear por- 
tion (48). A first fastening mechanism (52) on each ear 



(44) is releasably fastenable to the front (6) of the arti- 
cle, and second fastenable members (54) on the outer- 
most portions of each stretchable ear (44) are 
fastenable together at the front (6) of the diaper when 
worn. 
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